Changes in VGLUT2 expression and function in pain-related supraspinal regions correlate with the pathogenesis of neuropathic pain in a mouse spared nerve injury model.
Vesicular glutamate transporters (VGLUTs) control the storage and release of glutamate, which plays a critical role in pain processing. The VGLUT2 isoform has been found to be densely distributed in the nociceptive pathways in supraspinal regions, and VGLUT2-deficient mice exhibit an attenuation of neuropathic pain; these results suggest a possible involvement of VGLUT2 in neuropathic pain. To further examine this, we investigated the temporal changes in VGLUT2 expression in different brain regions as well as changes in glutamate release from thalamic synaptosomes in spared nerve injury (SNI) mice. We also investigated the effects of a VGLUT inhibitor, Chicago Sky Blue 6B (CSB6B), on pain behavior, c-Fos expression, and depolarization-evoked glutamate release in SNI mice. Our results showed a significant elevation of VGLUT2 expression up to postoperative day 1 in the thalamus, periaqueductal gray, and amygdala, followed by a return to control levels. Consistent with the changes in VGLUT2 expression, SNI enhanced depolarization-induced glutamate release from thalamic synaptosomes, while CSB6B treatment produced a concentration-dependent inhibition of glutamate release. Moreover, intracerebroventricular administration of CSB6B, at a dose that did not affect motor function, attenuated mechanical allodynia and c-Fos up-regulation in pain-related brain areas during the early stages of neuropathic pain development. These results demonstrate that changes in the expression of supraspinal VGLUT2 may be a new mechanism relevant to the induction of neuropathic pain after nerve injury that acts through an aggravation of glutamate imbalance.